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Effect of deficit irrigation and super absorbent application on physiological
characteristics and seed yield of new Iranian sunflower (Helianthus annuus 1..)
hybrids
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Table 1. Mean comparison of plant characteristics of sunflower hybrids in irrigationxsuper absorbent treatment

bl glajles
Treatments
O3l s & 1 (s o a5 e T sl g o NEEE Jsbome slas
bt Super absorbent ~ Osmotic adjustment  Relative water content Proline Protein Soluble sugars
Irrigation (kg.haV (MPa) (%) (ng.g'.Fw) (mg.g!' .Fw) (mg.g' .Fw)

LS e 0 266.8 85.1 22.1 72.1 21.91

Full irriéiﬁon 100 250.8 86.1 22.1 69.4 20.72

200 244.8 87.4 22.7 69.7 22.13

(e ) TS 0 310.7 67.5 25.1 55.5 36.69

Deficit irr%atigr: (M)o:ierate stress) 100 296.8 68.7 25:5 524 34.89

200 288.1 72.1 25.7 55.7 34.69

(e 23 TS 0 379.1 60.1 42.6 41.1 33.27

Deficit irfiga?i?n (S)é§ere stress) 100 351.4 61.2 46.6 46.3 62.24

200 331.3 63.1 45.5 45.7 62.01

LSD (p<0.5) 35.39 0.43 2.87 1.84 0.94

LSD (p=0.1) 87.70 0.72 1.64 3.10 1.55

A eax LT b 53 013 KT (slacs oa ALE Slio (Sl alia =Y Jr
Table 2. Mean comparison of plant characteristics of sunflower hybrids in irrigationxhybrid treatment
bl glssles ol @
Treatments $ls > Shes Osmotic s T (Gl gimmn Sk elis g)lul s S Jslous (slas
LT Ol KT slat on Seed yield adjustment Relative water content  Cell membrane stability Proline Protein Soluble sugars
Irrigation Snflower hybrids (kg.ha) (MPa) (%) (%) (ngg' Fw!)  mgglFw) (mg.g! Fw!)
LS T Farokh 5 5524 283.6 88.1 79.8 23.4 70.1 23.22
Full irriéeiﬁon Ghasem o 5873 241.5 86.0 77.1 21.7 74.5 21.42
Shams e 6337 237.3 84.4 74.8 21.7 66.6 20.11
(e ) TS Farokh 5 4583 324.6 71.5 73.4 28.1 56.5 38.51
Deficit irr%atig;(M)oaerate stress) Ghasem o 4340 303.3 69.9 67.9 25.6 53.7 35.37
Shams e 4576 267.7 66.9 64.2 22.6 53.6 32.41
(i 429) TS Farokh 5 3071 408.4 64.1 64.7 58.7 49.2 84.62
Deficit irfiga;;;n (Se?zere stress) Ghasem o 2601 378.2 60.9 55.3 52.9 44.6 55.94
Shams et 2710 274.8 58.3 49.6 27.8 39.2 46.97
LSD (p=<0.5) 341.77 24.87 1.25 2.36 1.58 2.26 1.12
LSD (p=0.1) 568.05 41.24 2.07 3.91 2.63 4.25 1.86
Yyv
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Table 3. Mean comparison of plant characteristics of sunflower hybrids in super absorbentxhybrid treatment

bl glales
Treatments
Pl g ol > Sos o T Sl o S Jloe (slats
Super absorbent O KT slaty on Seed yield  Relative water content Proline Protein Soluble sugars
(kg.ha™") Snflower hybrids (kg.ha™") (%) (ng.g'.Fw) (mg.g!.Fw) (mg.g!.Fw)
Farokh 5 4297 73.1 37.7 58.6 49.77
0 Ghasem JOR] 4195 70.5 334 54.8 37.46
Shams s 4447 68.9 23.5 55.1 34.64
Farokh 5 4403 73.8 36.2 57.2 48.64
100 Ghasem B 4253 72.1 333 58.4 36.61
Shams s 4528 69.2 24.5 52.6 32.61
Farokh 5 4479 76.8 36.2 59.9 47.95
200 Ghasem B 4366 74.2 33.5 59.6 38.65
Shams s 4648 71.4 24.2 51.7 32.24
LSD (p=<.05) 31.93 0.23 1.86 1.27 1.43
LSD (p<.01) 53.07 0.38 2.97 2.10 2.39
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Effect of deficit irrigation and super absorbent application on physiological
characteristics and seed yield of new Iranian sunflower (Helianthus annuus L.)
hybrids

Zareei Siahbidi, A'., and A. Rrezaizad?

ABSTRACT

Zareei Siahbidi, A. andA. Rrezaizad. 2018. Effect of deficit irrigation and super absorbent application on physiological
characteristics and seed yield of new Iranian sunflower (Helianthus annuus L.) hybrids. Iranian Journal of Crop Sciences.

20(3): 222-236. (In Persian).

To evaluate the effects of deficit irrigation and super absorbent application on physiological traits and seed yield
of new sunflower hybrids, a field experiment was conducted in split plot factorial layout based on randomized
complete block design with three replications in Agricultural Research Station of Islamabad-e-Gharb, Iran,
during cropping seasons 2011 and 2012. Treatments were irrigation levels including; normal irrigation (irrigation
at 25% soil moisture depletion of field capacity), irrigation at 50% soil moisture depletion of field capacity
(moderate drought stress), irrigation at 75% soil moisture depletion of field capacity (severe drought stress) as
main plots and sunflower hybrids (Farokh, Ghasem and Shams) along with super absorbent application (0, 100
and 200 kg.ha!) as subplots, were arranged in factorial layout. Results of combined analysis of variance showed
that the interaction effect of deficit irrigationxhybrids on all plat traits and super absorbentxhybrids on all plant
trraits (except for osmotic adjustment and cell membrane stability) and deficit irrigationxsuper absorbent o all
plant traits (except for seed yield and cell membrane stability), were significant. Under severe drought stress
condition, Farokh hybrid with 3071 kg.ha! was superior compare to Shams and Ghasem hybrids (with 2710 and
2601 kg.ha'!, respectively). Under severe drought stress codition, the application of super absorbent increased
relative water content, free proline, proteins and soluble sugars content in sunflower hybrids, but reduced
osmotic adjustment. It concluded that the application of super absorbent may relatively mitigate the adverse
effects of drought stress on physiological traits of sunflower. Under drought stress condition, Farrokh hybrid

along with application of super adsorbent (200 kg.ha!) was superior in all plant traits compared to other hybrids.

Key words: Drought stress, Osmotic adjustment, Polymer, Proline and Sunflower.
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